Amifostine inhibited the differentiation of RAW264.7 cells into osteoclasts by reducing the production of ROS under 2 Gy radiation.
Patients with malignant tumors receive radiotherapy, and radiation could harm the skeletal system, leading to radiation-induced osteoporosis. A major cause of this phenomenon is the activation of osteoclasts by radiotherapy. In this study, we studied whether amifostine (AMI) could affect the differentiation of osteoclast precursor cells (RAW264.7 cells) into osteoclasts under 2 gray (Gy) radiation. Four groups were used in the experiment: (a) 0 Gy (no radiation); (b) 0 Gy + AMI; (c) 2 Gy radiation; and (d) 2 Gy radiation + AMI. After radiation, a proliferation assay, a reactive oxygen species (ROS) assay, a comet assay, Trap staining, reverse transcription polymerase chain reaction, and an animal study to test the effect of AMI on osteoclast precursor cells under 2 Gy radiation were conducted. Cell proliferation was significantly inhibited by AMI (P < .05). In addition, 2 Gy radiation led to longer "comet tails", high level of ROS, and more Trap-positive cells in vivo and in vitro (P < .05). Radiation improved the expression of CSTK, NFAT, and Rankl/OPG gene (P < .05), as well as Trap-5b levels in the serum, and decreased bone mineral density. AMI inhibited the differentiation of RAW264.7 cells, shortened the tail moment length of comets, and decreased the level of ROS induced by radiation. The expression of NFAT, CTSK, and Rankl/OPG was decreased by AMI at the detection time point in radiation groups (P < .05). AMI inhibits the maturation and differentiation of osteoclasts under radiation conditions by reducing DNA damage and ROS induced by radiation, thereby reducing the adverse effects of radiation in the skeletal system, indicating that AMI might be used to treat osteoradionecrosis.